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BASINS, BASEMENTS, BENTONITE, 
BOLIDES AND BRUCE 

And Brrrr….It seems such a cruel irony that every 
time we have a talk on the warm tropical seas 
that covered most of Manitoba for millions of 
years during the Cretaceous period it comes 
during a bitter and long lasting  cold snap! Still, 
not even the ominous sounding “polar vortex” 
could keep 17 members of the MSM from coming 
out January 8th to hear James Bamburak of the 
Manitoba Geological Survey tell us all about the 
Western Interior Seaway and the impressive 
creatures that lived in it. 

 
North America during the Cretaceous period, ~80 million 
years ago.  The Western Interior Seaway cuts the 
continent in half and covers most of Manitoba. Map 

courtesy of the Canadian Fossil Discovery Centre. 

 

 
 
 
 
 
 
 
 
 
Jim started out with a brief review of the basic 
geology of southwest Manitoba which is part of the 
enormous Western Canada Sedimentary Basin that 
stretches from the Whiteshell across the prairies to 
northwest BC. (a basin is simply a water-filled, low-
lying area, often bowl or trough shaped, into which 
sediments are being deposited).The basin rocks in 
Manitoba are 2700m thick (See Page 5 & 6), 
extending from the youngest, Cretaceous rocks of 
Turtle Mountain, which are now uplifted and sit 
700m above sea level down, down to 2000m below 
surface to the oldest sediments lying on the 
PreCambrian basement. These rocks prove that 
Manitoba was covered by oceans for much of its 
geological history. During the Cretaceous Period, 
subduction of the Farallon tectonic plate under the 
western edge of North America caused a major 
depression to form in the interior of the continent 
allowing seawater to flood this area yet again, 
forming a warm, tropical Seaway 3,200km long, 
970km wide and up to 760m deep. It lasted until 
the end of the Cretaceous when a mountain 
building event in the west caused uplift of this 
lowland and draining of the seas.  

The Seaway was home to the giant marine 
reptile mosasaurs, including the well-known 
Manitoba specimen known as Bruce. This 13m long  
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UPCOMING EVENTS 

 

February 5th: Monthly meeting of the MSM. 
Speaker will be John Biczok discussing the 
“Surprisingly colourful world of lead and zinc 
minerals”. 
 

 
Smithsonite, zinc carbonate, from Tsumeb, Namibia 

 
 
 
March 5th: Monthly meeting of the MSM. TBA. 
 
April 2nd: Monthly meeting of the MSM. Our 
speaker will be Dr. Graham Young from the 
Manitoba Museum speaking on the world 
renowned Freiburg mineral museum, Germany. 
 

 
Tourmaline specimen from the Freiberg Bergakademie 
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   Lisa Grabowski,  ph. 204-774-5097 
Secretary:   
   Ron Anthony,  ph. 204-774-5613 
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School Programs 
   Yvonne Searle, ph. 204-663 6637 

 
The Mineral Vein is published monthly from 
September to June. 
 
Meetings are held on the first Wednesday 
of each month from September to May 
inclusive at the Manitoba Museum in room 
P47 on the Planetarium level.  They begin at 
7:30 PM and feature announcements, an 
invited speaker and a raffle.  Members are 
encouraged to bring along any new, 
interesting specimens, or specimens 
appropriate to the speaker’s topic.   
 
Field Trips take place from May to 
September to interesting sites in Manitoba 
plus neighbouring provinces and states. 

 
Membership: A single membership is $15 
while a family membership is $20. 
Memberships run from October to October 
and the annual dues are payable each 
October. 
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fossil beauty was discovered in 1974 north of 
Thornhill and it took 2 years to excavate. Known as 
the “T-Rex of the Sea”, mosasaurs ruled the seas 
from 80 to 90 million years ago before going 
extinct at the end of the Cretaceous. Bruce is well-
known to many Manitobans but Jim shared the 
little known tidbit about the 
origin of his name. Who knew 
that the staff preparing this 
fossil were such big fans of 
Monty Python and were so 
fond of the “Bruce” skit that 
they named this ancient 
beastie after it?! Bruce had 
some very notable neighbours in the Seaway 
including both long- and short-necked plesiosaurs, 
themselves up to 15m long, turtles the size of a 
small tractor, squids 18m long, and the rather big 
bird, the 1.8m tall fish-eating Hesperornis. 
 The same subducting tectonic plate that 
helped create the Seaway also led to volcanic 
eruptions that occasionally decimated the 
creatures in it. An enormous field of volcanoes in 
the Elkhorn Mountains, 1,000 km southwest of 
Manitoba, erupted from about 81 to about 74 
million years ago, hurling great clouds of volcanic 
ash into the air.  

 

A major eruption of ash like these would 
have lowered the earth’s temperature for years 
and been blown by the prevailing winds far to the 
east where it rained down into the sea clouding the 
water so much that it collapsed the food chain. 
With nothing else to eat the great mosasaurs like 
Bruce would have reverted to eating each other in 
desperation at the end. This ongoing rain of ash 
into the Seaway would have weakened the 
populations of all the creatures in it leaving them 
with little chance of survival when a giant 
meteorite smashed into the Yucatan peninsula 65 
million years ago area forming the Chicixulub crater 
and leading to the demise of so many species, 
including the dinosaurs (good time to be a mammal 
though….. ). 

As this fine-grained ash settled through the 
water it accumulated on the seafloor, forming 
distinct beds that contained the remains of so 
many animals that perished at this time. The ash 
particles were originally quite glassy and were 
quickly altered to clay minerals by interaction with 
seawater, forming the white bentonite layers we 
see in the Morden area now. It was the mining of 
this bentonite for various industrial uses that 
exposed so many great fossils. Jim filled us in on 
the 3 main types of bentonite, which are sodium 
bentonite (used for cat litter and drilling mud), 
Fuller’s Earth from the U.K., and the type we have 
in Manitoba - calcium bentonite, which is used to 
filter impurities from vegetable oils. Eleven layers 
of this material are found in the lower 2m of the 
Pembina formation and this is where most of the 
major fossils have been found.  

Jim provided many more details of some 
major fossil sites in Manitoba, some speculation on 
the significance of the Lake St. Marten impact 
structure, the uplift of the sedimentary rocks from 
the depths of the oceans to where some now sit 
700m above sea level, and many more interesting 
tidbits about Manitoba geology. As always he 
tossed in a few jokes and kept the talk at a level 
everyone could understand and appreciate. There 
were many interesting questions for him 
afterwards, including a surprising number on the 
ice age, perhaps reflecting our abnormally frigid 

Basins…continued from page 1 
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winter? We thank Jim for another entertaining and 
very informative presentation. 
 
 

NOVARUPTA – The Greatest Volcanic 
Eruption of the 20th Century 

 
30 times bigger than Mt. St. Helens and 3 

times bigger than Pinatubo, but I daresay if you 
asked 1,000 people what the largest volcanic 
eruption on the 20th century was, perhaps only one 
person would know the answer is Novarupta in 
Alaska. Heck if the 1,000 people were all geologists 
I bet the result would be the same.  

Novarupta is one of a chain of active volcanoes 
in the 2,500-km-long Aleutian arc which has a high 
proportion of strato-volcanoes with impressive 

calderas.  

 
 
In 1912 Alaska was still part of Russia and then 

as now, many areas are largely uninhabited so even 
though the noise and fallout from the eruption was 
impressive, it took 40 years for scientists to 
discover its exact location. It all began on June 6th 
with a huge blast which was heard in Juneau, 750 
miles away as a cloud of ash and smoke rose 20 
miles into the air. The eruption continued for 60 
hours and ejected 30 cubic kilometres of ash and 
other ejecta into the air, darkening the sky over 

much of the Northern Hemisphere. The nearest 
town was Kodiak, 100 miles away and over the 
next 3 days 30cm of ash fell on the town, collapsing 
many of the buildings under its weigh. In addition 
to this rain of ash, devastating hot pyroclastic flows 
swept down from the volcano for 20 kilometers 
down the valley of Knife Creek and the upper Ukak 
River. (A pyroclastic flow is a mixture of 
superheated gas, dust, and ash that is heavier than 

the surrounding air and flows down the flank of the 
volcano with great speed and force.)  This blazing 
hot churning mass covered an area of over 120 
square kilometers to depths up to 200 meters thick 
near its source.  

 

 

      After the eruption, the National Geographic 
Society began sending expeditions to Alaska to 
survey the results of the eruption and to inventory 
the volcanoes of the Alaskan peninsula. Robert 
Griggs led four of these expeditions. During his 
1916 expedition, Griggs and three others traveled 
inland to the eruption area. What they found 
exceeded their imagination. First, the valley of 
Knife Creek was now barren, level and filled with a 
loose, sandy ash which was still hot at depth. 
Thousands of jets of steam were roaring from the 
ground. Griggs was so impressed that he called it 
the “Valley of 10,000 Smokes”. James Hine, a 
zoologist on the expedition described the location:  

“Having reached the summit of Katmai Pass, 
the Valley of Ten Thousand Smokes spreads out 
before one with no part of the view obstructed. My 
first thought was: We have reached the modern 
inferno. I was horrified, and yet, curiosity to see all 
at close range captivated me. Although sure that at 
almost every step I would sink beneath the earth's 
crust into a chasm intensely hot, I pushed on as 
soon as I found myself safely over a particularly 
dangerous-appearing area. I didn't like it, and yet I 
did.”  

 The amount of magma drained from the 
underlying chamber during the eruption was so great 
that it led to the collapse of Mt. Katmai 10km away, 
forming a 250m deep crater 3km across. This crater 
misled scientists for decades into thinking that Mt, 

Continued on page 5 
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Katmai was the source of the 1912 eruption. 
It was not until careful studies in the 1950s that 
investigators finally realized that ash and 
pyroclastic flow thicknesses were greatest in the 
Novarupta area. This work revealed that 
Novarupta - and not Katmai - was the volcano 
responsible for the 1912 eruption which turned 
out to be the largest of the 20th century. 
 

Taken largely from an article on Geology.com 

  

 

. 

 
A recent view of the dome atop Mt. Novarupta 

 
 
Basins…. and Bruce (continued from Page 4) 
 
 

 
 
Cross-section of the entire 2,700m thick sequence of sedimentary rocks in southwestern Manitoba. 
The youngest rocks are the shales and lignite of the Turtle Mt. formation which were raised from the 
ocean depths to now sit some 700m above sea level. The deepest rocks are the sandstone and 
shales of the Ordovician Winnipeg formation. Note that the vertical scale is highly exaggerated 
relative to the horizontal scale. See next page for close-up of the Cretaceous section. 

NOVARUPTA Continued from P.4 
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Basins…. and Bruce (continued from Page5) 
 

 
 
 
A close-up of the upper portion of the stratigraphic column in southwestern Manitoba. The bentonite 

layers that contained the fossil remains of “Bruce” and so many other sea creatures occur in the lower 
2m of the Pembina Member (not shown) of the Pierre Shale. 

 
 
 
  


